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1		Introduction
The updated UE power saving WI description [1] has following objective:
2) Specify the power saving techniques of UE adaptation to the maximum number of MIMO layers [RAN1, RAN2, RAN4]
0. Specify configuration of a different MIMO layer configuration of the initial/default BWP compared with other BWPs of a Serving Cell.  [RAN2, RAN4]
0. Discuss whether to also extend this to define per-BWP MIMO layer configuration [RAN1, RAN2] 
0. Evaluate if switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers are needed and which case assuming a relationship between the number of RF ports and the MIMO layer configuration [RAN4]
NOTE: Switching on/off the RF is part of the evaluation
 
2	Discussion over per-BWP configuration of number of MIMO layers
During the SI, it was agreed that for power saving, the UE can be configured with different MIMO configuration for the initial/default BWP compared with other BWPs of a serving cell. While such a scheme allows power savings, it may suppose that the power savings settings are feasible only when UE is operating in the initial/default BWP as compared to other BWPs. 
[bookmark: _GoBack]Allowing configuration of max number of MIMO layers on a per BWP basis provides NW with more flexibility, for example, less reliance on using BWP inactivity timer and default BW and allow using more than one BWP for power saving, at least from MIMO layer perspective.
Moreover, in Rel-15, there was a RAN1 agreement to introduce RRC signaling of maximum number of MIMO layers (for PUSCH and PDSCH) on a per-BWP basis and configuring the same value for all BWPs for Rel-15 [1], but ultimately Rel-15 specified per-serving cell indication of maximum number of MIMO layers. Additionally, Rel-15 also supports per-BWP MIMO layer parameter configuration for UL codebook-based MIMO operation.
1. [bookmark: _Toc16860890]Rel-15 supports per-serving cell maximum MIMO layer configuration for DL and UL through parameters maxMIMO-Layers of PDSCH-ServingCellConfig and PUSCH-ServingCellConfig respectively.
1. [bookmark: _Toc16860891]Rel-15 supports per-BWP maximum MIMO layer configuration for UL codebook-based operation through the parameter maxRank of pusch-Config.
We think the RAN1 agreement on per-BWP indication of maximum number of MIMO layers can be brought forward for UE power savings in Rel-16. 
1. [bookmark: _Toc16164002][bookmark: _Toc16684944][bookmark: _Toc16686273][bookmark: _Toc16686541][bookmark: _Toc16686703][bookmark: _Toc16687359][bookmark: _Toc16773012][bookmark: _Toc16860892]Per-BWP maximum MIMO layer configuration is supported in Rel-16.
Given observations 1 and 2, in Rel-16, per-BWP maximum MIMO layers configuration is hence need only for DL and UL non-codebook-based operation. 
1. [bookmark: _Toc16860893]Per-BWP maximum MIMO layer configuration is introduced for downlink and for UL non-codebook-based operation.
The parameter simply indicates the maximum MIMO layers to be used for PDSCH/PUSCH in the BWP of this serving cell. Default value can be specified to be same as per-serving cell parameter value maxMIMO-Layers.
Apart from introducing RRC parameters in RRC specification, no RAN1 specification change may be needed since the behavior (based on the Rel-15 MIMO Layer configuration for serving cell) from Rel-15 can be maintained, including e.g. LBRM operation. In particular, the scheduling DCI specifying the number of layers in DCI 1-1 should follow the same DCI format regardless of whether a per-BWP max layer constraint has been configured or not. 
[bookmark: _Toc5022906]Conclusion
In section 2, the following observations and proposals were made: 
Observation 1	Rel-15 supports per-serving cell maximum MIMO layer configuration for DL and UL through parameters maxMIMO-Layers of PDSCH-ServingCellConfig and PUSCH-ServingCellConfig respectively.
Observation 2	Rel-15 supports per-BWP maximum MIMO layer configuration for UL codebook-based operation through the parameter maxRank of pusch-Config.

Proposal 1	Per-BWP maximum MIMO layer configuration is supported in Rel-16.
Proposal 2	Per-BWP maximum MIMO layer configuration is introduced for downlink and for UL non-codebook-based operation.
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